Vigilance is a commonly studied antipredator phenomenon. However, little research has been conducted on the effects of visual obstruction coupled with a manipulation of the cost of performing vigilance behaviours. We tested the hypothesis that antipredator vigilance decreases as the cost of performing antipredator vigilance increases in free-ranging thirteen-lined ground squirrels. We presented adult ground squirrels with peanut butter within six rectangular Plexiglas boxes (opaque on all sides; clear on top) ranging in length from 15.2 to 91.4 cm. Squirrels repeatedly entered and withdrew from the boxes, to scan visually the surrounding area. As box length increased and, therefore, the cost of the vigilance behaviour increased, the ground squirrels increased their mean time within the box per entry and decreased their alertness per unit of trial time. Squirrels took longer to traverse the longer boxes, but their travel time into the boxes was significantly slower than their travel time out of the boxes. We interpreted this difference in travel time to indicate a behavioural conflict that occurred only when the squirrels entered the box (food versus vigilance) and did not exist once the squirrels had begun to exit from the box. The hypothesis that a decrease in ground squirrel antipredator vigilance would benefit the squirrels by decreasing their time exposed to predators (i.e. decreased trial duration, which was determined by the squirrels' behaviour), was not supported.
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The behavioural term 'antipredator vigilance' is synonymous with 'visual scanning that varies with predation risk'. When a prey animal interrupts an activity (e.g. feeding, grooming, etc.) to scan its surroundings, it is often presumed that this scanning is related to antipredator surveillance, but a vigilant animal may be gathering information for one or several reasons, and from potentially more than one source (Lazarus 1990). However, a large amount of evidence indicates that vigilance varies with predation risk; therefore, we may assume that it serves as a primary antipredator behaviour (Edmunds 1974) . Vigilance is one of the most widely documented antipredator behavioural phenomena (Elgar 1989; Lima & Dill 1990; Quenette 1990 ) with many observational studies documenting a 'group size effect' (individual vigilance decreasing as group size increases: Elgar 1989). Across species, a number of factors appear to affect vigilance behaviour, including group size, temperature, time of day, predator presence, distance from refuge, sex (Elgar 1989; Quenette 1990) , group geometry (Bekoff 1995), dominance status (Yaber & Herrera 1994), presence of potential conspecific competitors (Rose & Fedigan 1995) , and nutritional need or foraging pressure (Bachman 1993) .
Experimental manipulations to determine how prey vigilance is altered by visual obstructions are generally lacking (Arenz & Leger 1997a, b; but see Lazarus & Symonds 1992) . We (Arenz & Leger 1997a, b) found that thirteen-lined ground squirrels, Spermophilus tridecemlineatus, increase their vigilance when their long-range, lateral field of view is obstructed. Therefore, it appears that the position of the visual obstruction within the visual field is important to ground squirrels. Observational studies, such as those by Metcalfe (1984: two shorebird species), Cresswell (1994: redshanks, Tringa totanus) , Goldsmith (1990: pronghorn, Antilocapra americana) , and Underwood (1982: five bovid species) have generally shown that visual obstructions result in increased vigilance. However, Lima (1987a) predicted
